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PROBLEM TO BE SOLVED: To shorten the tact time 
by dividing a process without causing the slippage of 
the fixing position of a solid state image pickup element 



that is caused by the softening of an adhesive when 
the image pickup element and an image forming lens 
are fixed. 

SOLUTION: The positions of a CCD 1 soldered on a 
substrate 5 and an image forming lens 3 attached to a 
fixing member main body 10 are controlled in a 
prescribed procedure and according to the 
magnification. Then the projecting part 1 9 of the main 
body 10 is put into the hole of an auxiliary member 6 
and fixed there by an ultraviolet ray hardening type 
adhesive. That is, an adhesion unit 42 is driven to apply 




the adhesive at the fixing part, and the adhesive is 
tentatively irradiated by an ultraviolet irradiation source 
44. Then the adhesive is compulsorily cooled down to a 
prescribed temperature or less to secure the holding 
force that never causes the position slippage in a 

carrier mode. At a main adhesion process position, the adhesive is irradiated by the ultraviolet 
rays and the CCD 1 and the lens 5 are fixed at every set position. Thus the adhesion process 
is divided into the tentative and main adhesion processes, so that the tentative adhesion 
process can be carried out for the next work while the main adhesion process is carried out. 
As a result, the tact time can be shortened. 
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Epitome 



!57) [Abstract] 

Technical problem] The fixed approach of a solid state image sensor that shortening of a tact time can be 
attained on the occasion of immobilization with a solid state image sensor and an image formation lens is 
Dffered. 

[Means for Solution] It inserts in the hole in which the height prepared in one side of the work piece which 
consists of an image formation lens side block and a solid state image sensor side block was prepared on 
another side loosely, and is related with the fixed approach of the solid state image sensor which fills up the 
clearance with adhesives and is fixed to it. It has the process carried out forced-cooling S10 until it has the 
1st holding power for carrying out temporary immobilization at the time of conveyance of the work piece 
between processes while carrying out exposure S9 of the light which advances hardening of the photo-curing 
nold adhesives with which the clearance was filled up, and the process carried out forced-cooling S15 while 
Tiaking light photo-curing mold adhesives exposure S14 until it has the 2nd holding power required for a 
inished product. 
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CLAIMS 



[Claim(s)] 



[Claim 1} The* height prepared in one side of the work piece which consists of an image formation lens side 
block and a solid state image sensor side block is loosely inserted in the hole in which it was prepared on 
another side. While irradiating the light which advances hardening of the photo-curing mold adhesives with 
which are the fixed approaches of the solid state image sensor which fills up the clearance with adhesives and 
is fixed to it, and said clearance was filled up The fixed approach of a solid state image sensor of providing 
the process which carries out forced cooling until it has the 1 st holding power for carrying out temporary 
immobilization at the time of conveyance of the work piece between processes, and the process which carries 
out forced cooling while irradiating said light at said photo-curing mold adhesives until it has the 2nd holding 
power required for a finished product, respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries out alignment of a solid state image sensor and the image 

formation lens, and relates to the fixed approach which carries out adhesion immobilization. 

[0002] 

[Description of the Prior Art] Through the image formation lens 3, image formation of the body 2 was carried 
out to the solid state image sensor 1, and the equipment which reads an optical image using a solid state 
image sensor has read it, as shown in drawing 1 3 . Moreover, the solid state image sensor of one line which 
has arranged two or more minute optoelectric transducers (it is only called a pixel and usually consists of 
magnitude of several micrometerx number mum hereafter.) to the single tier is used for this solid state image 
sensor 1. 

[0003] in such an image reader, the line image by which image formation was carried out with the image 
formation lens 3 is located on a solid state image sensor 1 — making — in addition — and in order to read an 
optical property (a focus, scale factor) with a predetermined precision prescribe, it is necessary to make 5 
shaft orientations of x, and y, z, beta and gamma which show pixel Rhine 4 of the image formation lens 3 or 
the solid state image sensor 1 of one line to drawing 14 move slightly, and to adjust a location In addition, 26 
in drawing is an optical axis. 

[0004] Furthermore, recently, in order to read a color image, there is a case which has arranged three trains 
of pixels which have the peak of spectral sensitivity in Red {only henceforth R) and Green (only henceforth G) 
as shown in drawing 1 5 , and Blue (only henceforth B) according to R, G, and B where solid state image 
sensor 1a of 4a, 4b, and 4c of three lines is used. 

[0005] In this case, in order to require adjustment of three-line solid state image sensor 1a also in the 
direction of alpha shown by drawing 14 in order to amend chromatic aberration with the image formation lens 
3 in addition to adjustment of 5 shaft orientations mentioned above, adjustment of a total of six shaft 
orientations is needed. 

[0006] Usually, the justification precision of such solid state image sensor 1a is the technique of making it the 
location of solid state image sensor 1a not shift, in case it is fixed after that it is supposed that it is 
indispensable justifies solid state image sensor 1a as mentioned above in order that several micrometers may 
be demanded and 6 shaft orientations may attain especially this demand. 

[0007] However this may justify to high degree of accuracy, it is because, and making it disposal is only lost, it 
will become long or justification time amount will cause cost quantity, if it shifts at the time of immobilization. 
[ that justification is needed again ] 

[0008] About this immobilization, although many immobilization with a screw has been used conventionally, 
many immobilization by the adhesives with which that amount of location gaps is made for there to be few 
amounts of location gaps compared with hundreds of micrometers - dozens of micrometers and 



mmpbilization according to a screw at current by being too large is tried. 

]0009] Then, as shown in drawing 5 , where the height 19 prepared in the solid state image sensor holddown 
nember by which the image formation lens 3 was fixed to the hole 18 first prepared in the solid state image 
sensor attachment component 6 to which the solid state image sensor 1 was fixed is inserted, alignment 
adjustment is carried out to a precision by moving the solid state image sensor attachment component 6 by 
the side of a hole 18. Next, adhesion immobilization of the solid state image sensor attachment component 6 
co which the solid state image sensor 1 was fixed, and the solid state image sensor holddown member to 
which the image formation lens 3 was fixed was carried out by carrying out the regurgitation of the adhesives 
24 to the annular clearance s formed on the inner circumference 18a and 18b of a hole 18, and the 
Deripheries 19a and 19b of a height 19 from nozzle point 45A with which the adhesives applicator is equipped. 

[0010] Ultraviolet rays were irradiated and after using the ultraviolet curing mold adhesives 24 hardened by 
the exposure of ultraviolet rays on the occasion of this adhesion immobilization and breathing out these 
jltraviolet curing mold adhesives 24 in the annular clearance s, were stiffened. 
0011] 

Problem(s) to be Solved by the Invention] However, even if it performed precision alignment of a solid state 
mage sensor and an image formation lens before ultraviolet curing, there was a problem that the relative 
ocation where alignment of these work pieces was carried out had shifted after immobilization by UV 
rradiation. 

[0012] this invention persons found out that the cause was in the following as a result of the research study. 
That is, when performing UV irradiation in ultraviolet curing mold adhesives, all the energy of ultraviolet rays 
does not contribute to a hardening reaction. The energy which did not contribute to a hardening reaction is 
Tiainly added to adhesives as heat energy. Therefore, with heat energy, the adhesives as a solid-state lose 
ngidity and begin softening at the same time adhesives carry out an ultraviolet curing reaction at the time of 
UV irradiation. Therefore, even if it performed precision alignment of a work piece before ultraviolet curing, 
there was a problem that the fixed position of a work piece will shift in external force, such as a selfH/veight 
of a work piece, by softening of adhesives. 

[001 3] For this reason, on the occasion of immobilization of a solid state image sensor and an image formation 
lens, from adhesives spreading to adhesive setting needed to be performed within the process in the same 
location. And the time amount to which the processing time for hardening these adhesives starts sharply, and 
a work piece stays at this process location was long, and to attain shortening of the working hours for 
arocessing a work piece continuously was desired. 

[0014] Then, the purpose of this invention is to offer the fixed approach of a solid state image sensor that 
shortening of a tact time can be attained on the occasion of immobilization with a solid state image sensor 
and an image formation lens. 
[0015] 

[Means for Solving the Problem] This invention inserts loosely the height prepared in one side of the work 
piece which consists of an image formation lens side block and a solid state image sensor side block in the 
hole in which it was prepared on another side. While irradiating the light which advances hardening of the 
photo-curing mold adhesives with which are the fixed approaches of the solid state image sensor which fills 
up the clearance with adhesives and is fixed to it, and said clearance was filled up It is characterized by 
providing the process which carries out forced cooling until it has the 1st holding power for carrying out 
temporary immobilization at the time of conveyance of the work piece between processes, and the process 
which carries out forced cooling while irradiating said light at said photo-curing mold adhesives until it has the 
2nd holding power required for a finished product, respectively. 

[0016] Since the holding power of photo-curing mold adhesives was controlled to be able to acquire the 1st 
holding power which carries out temporary immobilization at the time of conveyance, and can prevent a 
location gap, and the 2nd holding power required for a finished product since this invention is constituted as 
mentioned above The long adhesion process of the processing time can be divided into plurality, therefore an 
adhesion process can be processed to juxtaposition at two or more processes, and shortening of the 
processing time in the case of processing two or more work pieces continuously can be attained. 
[0017] 

[Embodiment of the Invention] Hereafter, the example in the gestalt of operation of this invention is explained 
based on a drawing. Drawing 1 is the decomposition perspective view showing the image reader fixed by the 
fixed approach concerning one example of this invention. 

[0018] As shown in drawing, the solid state image sensor (henceforth CCD) 1 is soldered to the substrate 5, 
and this substrate 5 is being fixed to the auxiliary member 6 which is a solid state image sensor attachment 
component with the screw 7. In order to ensure immobilization in that case, fitting of a lock washer 8 and the 
plain washer 9 is carried out to the screw 7. Since adhesion with the height 19 of a body 10 and the hole 18 
of the auxiliary member 6 which the hole 21 is formed in the substrate 5 and mentioned later will be 



performed through this hole 21, it is easy to be filled up with adhesives, and easy to perform adjustment of six 
shafts. Thus, the CCD1 side block which is the 2nd work piece is constituted. 

[0019] Moreover, the image formation lens 3 which carries out image formation of the manuscript image for a 
predetermined scale factor on CCD1 of the CCD1 side block is attached in the body 10 which is a solid state 
image sensor holddown member. This body 10 has the V block section 11, puts the image formation lens 3 on 
this part, arranges the flat spring 1 2 for a lens presser foot from on that, and is fixing the image formation 
lens 3 by bolting a screw 1 3. 

[0020] Moreover, this body 10 is being fixed to the member 17 for body attachment through the screw hole 
51 for lens immobilization through the plain washer 14 and the lock washer 15 with the screw 16. This 
member 1 7 for body attachment is used in case it is fixed to the body of an image reader which is not 
illustrated. Thus, the image formation lens 3 side block which is the 1st work piece is constituted. 
[0021] After justifying so that the image formation lens 3 may carry out image formation of the manuscript 
image for a predetermined scale factor on CCD1 of said CCD1 side block, said CCD1 side block and the 
image formation lens 3 side block are fixed. The outline of this justification moves the image formation lens 3 
side block first, performs scaleH'actor adjustment of the image formation lens 3, moves the CCD1 side block 
to an image position with the image formation lens 3 after this scale-factor adjustment, and a manuscript 
image is made to carry out image formation for a predetermined scale factor on CCD1. 

[0022] Thus, after justification is completed, the CCD1 side block and the image formation lens 3 side block 
are fixed to one by fixing the auxiliary member 6 of the CCD1 side block to a body 10 with adhesives. A bond 
part is constituted from a hole 18 prepared in the auxiliary member 6 in detail, and a height 19 prepared in the 
body 10, and the height 19 of a body 10 is inserted in the hole 18 of this bond part, and as shown in drawing 
5 , adhesives 24 are applied and it fixes. 

[0023] Next, the justification procedure and fixed procedure of CCD1 and the image formation lens 3 are met, 
and the locking device of the image reader used for the fixed approach of this example is explained. 
[0024] First, the image formation lens 3 is fixed to a body 10 with a screw 13 through the flat spring 12 for a 
lens presser foot. Furthermore, it fixes to the member 1 7 for body attachment with a screw 1 6 through a plain 
washer 14 and a lock washer 15 in this condition. 

[0025] Next, the justification equipment of the alignment and the locking device shown in drawing 2 is 
equipped in this condition of having been attached. This justification equipment 61 has allotted the 
justification equipment supporter material 27 and the light source chart supporter material 31 on surface plate 
32A, and chart glass 30, the light source 29, and the reflecting plate 28 for the light sources are installed on 
this light source chart supporter material 31. 

[0026] a property optical in the front face of this chart glass 30 — concrete — a focus, a scale factor, and an 
optical axis — falling — etc. — it is possible in this adjusting device to irradiate the light which the chart 
whose detection is enabled is formed, and the light source 29 was made to light, and was reflected with the 
reflecting plate 28 for the light sources at chart glass 30. 

[0027] Therefore, image formation of the chart image will be carried out through the image formation lens 3 
for the scale factor according to the distance from chart glass 30 to the image formation lens 3 by equipping 
justification equipment 61 with the above-mentioned assembling part material. 

£0028] In addition, the substrate 5 which solders CCD1 and is fixed is being fixed to the auxiliary member 6 
with the screw 7, and this auxiliary member 6 is grasped by the CCD chuck section 64 which consists of a 
vacuum chuck. 

[0029] Furthermore, the migration stage 62 which is the 1st migration means movable to 6 shaft orientations 
of x, and y, z, alpha, beta and gamma is attached in this CCD chuck section 64 through the chuck section 63 
holding this CCD chuck section 64. 

[0030] In addition, since the auxiliary member 6 is formed by the rigid high member rather than the substrate 
5, even if grasped in the CCD chuck section 64, it was hard to produce distortion, and the effect which it has 
on a substrate 5 compared with the case where a substrate 5 is grasped direct has decreased extremely. 
[0031] Moreover, the body 10 which is fixing the image formation lens 3 is grasped by the body chuck section 
which has the migration means of optical-axis 26 direction and which is not illustrated, and the focus which 
photo electric conversion of the chart image is carried out by CCD1, and is an optical property using the data, 
a scale factor, and an optical axis — falling — etc. — calculating and asking, it justifies by moving the above- 
mentioned CCD chuck section 64 and the above-mentioned body chuck section so that an optical property 
may become a predetermined need value. 

[0032] Temporary immobilization for conveyance is performed after this justification termination using the 
temporary adhesion equipment 41 of alignment and a locking device. This temporary adhesion equipment 41 
carried out unitization of the adhesives applicator 42 which has the nozzle 45 which carries out the 
regurgitation of the ultraviolet-curing mold adhesives 24 which are photo-curing mold adhesives through a 
syringe 35 (refer to drawing 4 ) from nozzle point 45A (refer to drawing 5 ) which is a discharge part, the light 
guide 47 which is the UV-irradiation section which irradiates ultraviolet rays UV at jointing, the source 44 of 



jltraviolet rays which supplies ultraviolet rays UV to this light guide 47, and the applicator exposure section 
change-over section 46, and is equipped with them. 

0033] In addition, a light guide 47 consists for example, of an opticalHiber bundle etc. And in order to make 
the ultraviolet rays UV by which outgoing radiation was carried out from this optical-fiber bundle etc. 
condense in a hole 1 8, condensing optical system, such as a convex lens system or a concave mirror, can be 
jsed. As for this condensing optical system, it is desirable to be produced with an ingredient with high 
jltraviolet-rays permeability, such as an artificial fluorite and synthetic rock crystal. Moreover, as a source 44 
of ultraviolet rays, a mercury electric-discharge lamp can be used, for example. 

.0034] Nozzle point 45A of said temporary adhesion equipment 41 is attached in adhesion and the locking- 
device susceptor 48 through discharge part migration device 43A which is a discharge part migration means, 
and this adhesion and locking-device susceptor 48 are being fixed on surface plate 32B. Moreover, optical 
outgoing radiation one end of the light guide 47 of temporary adhesion equipment 41 is attached in adhesion 
and the locking-device susceptor 48 through UV irradiation section migration device 43B which is a UV 
rradiation section migration means. 

.0035] The 1st holding power P1 which the ultraviolet curing mold adhesives 24 are applied to the bond part 
Formed by the hole 18 of the auxiliary member 6, and the height 19 of a body 10 by this temporary adhesion 
3quipment 41, and the applicator exposure section change-over section 46 is operated after that, is moved so 
that the light irradiated from a light guide 47 may carry out incidence to a bond part, irradiates ultraviolet rays 
JV after that, and prevents the location gap at the time of conveyance Adhesives 24 are stiffened until it 
Decomes. In addition, before justifying, adhesives 24 are applied, after that, it may justify and adhesives 24 
nay be stiffened. 

.0036] Next, the functional-block parts of the alignment and the locking device which has temporary adhesion 
equipment used for the fixed approach concerning this example are explained based on the block diagram of 
drawing 2 . 

^0037] The migration stage mechanical component 72 to which justification and a locking device drive the 
nigration stage 62, The CCD mechanical component 73 which outputs the CCD driving signal for driving 
CCD1, The CCD output-data operation part 74 which calculates the data outputted from CCD1, The binding 
jnit mechanical component 75 which drives the binding unit containing the temporary adhesion equipment 41 
mentioned later, The CCD chuck section maintenance and the open system section 76 (the 2nd control 
neans) which control closing motion of the chuck section 63 holding the CCD chuck section 64, A 
thermometry means to measure the temperature in the annular clearance s compared with the laying 
temperature set up beforehand, Forced-cooling means 49A which cools the adhesives in an annular clearance 
s compulsorily with an air cooling fan etc., The adhesives regurgitation control section 77 which controls the 
regurgitation location of adhesives 24, and the UV irradiation control section 78 which controls the UV 
irradiation location of a light guide 47, Forced-cooling means control-section 49A which controls a forced- 
aooling means, and the operating-sequence control section 79 which controls the operating sequence of 
forced-cooling means control-section 49A, the UV irradiation control section 78, the adhesives regurgitation 
control section 77, and the CCD chuck control section 76, It has the movement magnitude control section 71 
which is the 1st control means which sends out a control signal to the operating-sequence control section 
79, the binding unit mechanical component 75, and the migration stage mechanical component 72 from the 
result of an operation of the CCD output-data operation part 74, and controls movement magnitude. 
[0038] As said thermometry means, it is desirable to, use a non-contact temperature sensor for example. 
Specifically as a non-contact temperature sensor, a pyro infrared sensor may be used. Moreover, as 
ultraviolet curing mold adhesives, what added the photosensitizer is used for bases, such as acrylate, a 
polyene poly thiol, and epoxy, for example. 

[0039] The control signal which moves pixel Rhine 4 of CCD1 of the CCD1 side block to the image formation 
location of the image formation lens 3 of the image formation lens 3 side block is sent out to the migration 
stage mechanical component 72 by this movement magnitude control section 71, and the migration stage 62 
drives by it. 

[0040] Moreover, discharge part migration device 43A is controlled by the adhesives regurgitation control 
section 77 to move nozzle point 45A according to the movement magnitude of the CCD1 side block. 
[0041] Furthermore, UV irradiation section migration device 43B is controlled by the UV irradiation control 
section 78 to move a light guide 47 according to the movement magnitude of the CCD1 side block. 
[0042] Drawing 4 is the front view showing the migration device driven by the binding unit mechanical 
component of adhesion and a locking device. 

[0043] x directional movement devices are established on the manufacturing installation top plate 80 of an 
image reader, this x directional movement device — the object for migration — motor 81 x and this motor 81 
for migration — it has ball-thread 85x connected with x through moderation device 83x, and nut member 86x 
which screw in these ball-thread 85x, and move in the x directions, the object for migration — motor 81 x — 
the piece of anchoring — it is attached in the top face of a top plate 80 through 82x. Moreover, ball-thread 



35x are supported by the top face of a top plate 80 by the pieces 84x and 88x of support 
[0044] xy table is attached under the top plate 80. This xy table is equipped with x tables 97 attached in the 
inferior surface of tongue of a top plate 80 free [ sliding ] through the x direction guide rail 98, and the y table 
95. attached in the inferior surface of tongue of these x tables 97 free [ sliding] through the direction guide 
rail 96 of y. the object for migration — driving motor 81 x — x tables 97 — the piece of engagement of nut 
member 86x — it engages with 87x and is moved in the x directions. 

[0045] Moreover, y directional movement device which moves the y table 95 along with the direction guide rail 
96 of y is attached in the inferior surface of tongue of x tables 97. By such y directional movement device, by 
driving motor 81 y for migration, the y table 95 engages with piece of engagement 87y, and is moved in the 
direction of y. The light guide 47 which is the UV irradiation section is attached in this y table 95 through the 
fixed frame 93 mentioned later. Therefore, this light guide 47 is constituted free [ migration in x and the 
direction of y ]. 

[0046] Furthermore, a light guide 47 is adjoined and the diffuser 49 is formed in the y table 95. The cooling fan 
which is not illustrated is formed in the interior of this diffuser 49, and it is constituted so that the cooling 
wind which blows off from a diffuser 49 may hit the ultraviolet curing mold adhesives 24 in Clearance s. This 
cooling fan is constituted so that actuation initiation may be carried out synchronizing with exposure initiation 
of UV irradiation and an actuation halt may be carried out after termination of UV irradiation, and 
predetermined time progress. 

[0047] The fixed frame 93 of a plane view abbreviation KO typeface is fixed to the inferior surface of tongue 
of said y table 95, and the direction (vertical direction) guide rail 94 of z is attached in the open end of this 
fixed frame 93. And the migration frame 92 is attached in this direction guide rail 94 of z free [ sliding ]. This 
migration frame 92 is moved in the direction (the vertical direction) of z along with the direction guide rail 94 
of z by driving motor 81 z for migration through z directional movement device. Thus, discharge part migration 
device 43A is constituted. 

[0048] The nozzle 45 for the adhesives regurgitation of temporary adhesion equipment 41 is attached in said 
migration frame 92. Therefore, this nozzle 45 is constituted free [ migration in x, y, and the direction of z ]. A 
change with this nozzle 45 and light guide 47 can be performed by driving motor 81y for migration. Thus, the 
applicator exposure section change-over section 46 is constituted. 

[0049] Next, this adhesion equipment formed in a location which adhesion / fixed process is divided and is 
different from said temporary adhesion equipment 41 performs this adhesion. This adhesion equipment of this 
is constituted like temporary adhesion equipment 41 except for control of UV irradiation and forced cooling. In 
addition, at this adhesion process, since alignment of CCD and spreading of adhesives are not performed, a 
component required for these is omissible. 

[0050] Next, the structure of the bond part which is also jointing is explained. The sectional view of a bond 
part is shown in drawing 5 . The hole 18 which is a pasted up part is formed in the auxiliary member 6, and the 
height 19 prepared in the body 10 at the hole 18 is inserted in it. 

[0051] The form of the annular clearance s of the pasted up part currently formed of these both has the wide 

width of face of the side with uneven width of face which is annular and carries out regurgitation spreading of 

the adhesives 24, and the width of face of the side from which adhesives 24 flow and fall is narrow. 

[0052] That is, as shown in drawing, it is formed by the height 1 9 of the shape of a rod which has the hole 1 8 

which has taper section 1 8a and straight section 1 8b, and taper section 1 9a and straight section 1 9b, and the 

parts 18b and 19b which have a respectively fixed path are formed in the location which counters. 

[0053] As shown in drawing, nozzle point 45A with which the adhesives applicator 42 is equipped is brought 

close and applied from the upper part of the annular clearance s formed by the hole 18 of the auxiliary 

member 6, and the height 19 of a body 10. 

[0054] Next, the case where justification / fixed process is divided into adjustment and a temporary adhesion 
process (step S 1-13), and an adhesion process (step S 14-17) is explained based on the flows of control of 
drawing 3 . 

[0055] In step S1, the CCD chuck section 64 holding the CCD1 side block of a movable side is held in the 
chuck section 63 of a fixed side. 

[0056] At step S2, zero **** of the migration stage 62 and a binding unit (adhesives applicator 42 grade) is 
performed, the migration stage 62 carries out zero appearance, and then, before justifying CCD1, the CCD 
chuck section 64 holding a work piece is moved to the 2nd criteria location which the distance from the 1st 
[ which is in a facility ] decided criteria location understands beforehand, moreover, a binding unit carries out 
zero appearance, and then, before justifying CCD1, it moves to the 3rd criteria location which the distance 
from the 1 st [ which is in a facility ] decided criteria location understands beforehand. 

[0057] At step S3, based on the algorithm of adjustment, CCD1 is adjusted so that CCD1 may be doubled 
with the image formation location of the image formation lens 3. And the height 19 of a body 10 completes 
adjustment in the condition of having been inserted in the hole 18 of the auxiliary member 6. 
[0058] It is made to memorize in step S4 which the hole 18 by the side of CCD1 which adjustment ended at 



step S3 moved in which direction from the home position. That is, the data of the amount of adjustments 
corresponding to movement magnitude are sent to the movement magnitude control section 71 from the CCD" 
output-data operation part 74. 

[0059] At step S5, a binding unit is moved to an adhesion location based on the data of the amount of 
adjustments memorized by step S4. That is, it computes whether based on the data of the amount of 
adjustments, a part to paste if a binding unit is moved to which location from a home position can be pasted 
up, and a binding unit is moved by this amount of calculation. Therefore, nozzle point 45A of the nozzle 45 of 
a binding unit can be doubled with the regurgitation location which is a hole profile location on the basis of the 
hole 18 of 1 block of CCD. 

[0060] Thus, since nozzle point 45A of a nozzle 45 was doubled on the basis of the hole 18, the flash to the 
outside of the hole 18 of the adhesives 24 at the time of impregnation can be prevented, and impregnation 
nonuniformity is lost. Therefore, the homogeneity of the spreading condition of the adhesives 24 within an 
annular clearance s can be raised compared with the former. 

[0061] As shown in drawing 5 , from the upper part of the annular clearance s formed by the hole 18 of the 
auxiliary member 6, and the height 19 of a body 10, the nozzle 45 with which temporary adhesion equipment 
41 is equipped is brought close, adhesives 24 are breathed out at once from each nozzle point 45A, and it fills 
up with step S6 in an annular clearance s. 

[0062] Motor 81 z for migration of the direction of z is made to drive, and the direction of z, i:e., the upper 
part, is made to carry out predetermined time evacuation of the binding unit after regurgitation termination of 
step S6 at step S7. Here, predetermined time means time amount until the adhesives 24 which continue with 
surface tension into an annular clearance s from nozzle point 45A dissociate from nozzle point 45A 
immediately after regurgitation termination. Thus, since the upper part was made to carry out predetermined 
time evacuation of the nozzle point 45A of a binding unit after the regurgitation of adhesives 24 was 
completed, it can prevent that the adhesives part which is following the adhesives 24 in an annular clearance 
s with surface tension from nozzle point 45A is lengthened in the horizontal evacuation direction, and a 
spreading condition becomes an ununiformity. 

[0063] step S8 — the UV irradiation control section 78 — the object for migration of the 45Anozzle point x 
directions of a binding unit — while making motor 81 y for migration of motor 81 x and the direction of y drive 
and making it evacuate in x and the direction of y, the optical outgoing radiation edge of a light guide 47 is 
moved to a UV irradiation location. The movement magnitude of the hole 1 8 asked for and memorized by step 
S4 as movement magnitude from the home position of the light guide 47 at this time is used. Thus, since the 
movement magnitude of the optical outgoing radiation edge of a light guide 47 is controlled based on the 
movement magnitude of the hole 18 by the side of a work piece, the optical outgoing radiation edge of a light 
guide 47 is correctly permuted by the location of the regurgitation edge of a nozzle 45. Therefore, the cross- 
section configuration which intersects perpendicularly with the optical axis can put correctly the convergent 
ultraviolet-rays bundle by which outgoing radiation is carried out from a light guide 47 on a hole 18 in the 
same part as a hole 18. 

[0064] In step S9, the temporary exposure of the ultraviolet rays UV is carried out towards the adhesives 24 
in an annular clearance s from a light guide 47. The 1st holding power P1 whose temporary exposure is 
holding power which is extent from which the relative location of CCD and an image formation lens does not 
shift in case a work piece is conveyed in an adhesion process location from adjustment and a temporary 
adhesion process location here An exposure required to obtain is said. 

[0065] At step S10, the adhesives 24 after an ultraviolet-rays temporary exposure are cooled. This cooling is 
Derformed by this example by forced-air cooling by a cooling fan etc. 

[0066] At step S11, the temperature of the adhesives in an annular clearance is measured with a 
thermometry means. 

.0067] At step S12, in measuring the temperature measured at step S1 1, and the temperature set up 
Deforehand and not being less than this laying temperature, it returns to step S10 and performs cooling after 
UV irradiation again. And based on the measured value of a thermometry means, it supervises whether it is 
ess than laying temperature. 

0068] When less than laying temperature, it progresses to step S13. Ultraviolet curing mold adhesives make 
this laying temperature the temperature which can maintain rigidity to extent which does not produce location 
?ap of the work piece at the time of conveyance between processes, for example, it is set up on abundance 
from a room temperature. 

.0069] At step S13, maintenance of the CCD chuck section 64 by the chuck section 63 is canceled. 
0070] The work piece which ended adjustment and a temporary adhesion process as mentioned above is 
conveyed to the location of this following adhesion process. 

.0071] This following adhesion process is performed by the process of step S14-17. At step S14, the actual 
sxposure of the ultraviolet rays UV is carried out towards the adhesives 24 in an annular clearance s from a 
ight guide 47. The exposure which needs this exposure to acquire the holding power which is extent from 



which these relative locations do not shift as a finished product with which the solid state image sensor and 
the image formation lens were assembled is said here. 

[0072] At step S15, the adhesives 24 after an ultraviolet-rays temporary exposure are cooled. This cooling is 
the 2nd holding power P2 which is holding power required for a finished product It is carried out until it 
obtains. It is carried out in this example by forced-air cooling by a cooling fan etc. 
[0073] At step S16, the temperature of the adhesives in an annular clearance is measured with a 
thermometry means. 

[0074] At step S17, in measuring the temperature measured at step S16, and the temperature set up 
beforehand and not being less than this laying temperature, it returns to step S15 and performs cooling after 
UV irradiation again. And based on the measured value of a thermometry means, it supervises whether it is 
less than laying temperature. 

[0075] It ends, when less than laying temperature. Ultraviolet curing mold adhesives make this laying 
temperature the temperature which can maintain rigidity to extent which does not produce relative location 
gap of a solid state image sensor and an image formation lens as a finished product for example, it is set up 
on abundance from a room temperature. 

[0076] Next the behavior of the adhesives 24 when applying adhesives 24 to the above-mentioned annular 
clearance s is explained. As shown in drawing 5 , adhesives 24 do not flow out caudad by the dynamic balance 
by **, such as the frictional drag D to the normal load P according [ the applied adhesives 24 ] to the surface 
tension T of an adhesives proper, and the weight of adhesives 24, reaction over the pressure of the adhesives 
24 interior which has not carried out illustration further, the width of face A of the method of the lowest of an 
annular clearance s, and A', a consistency of adhesives 24. 

[0077] Next, hardening of adhesives is explained. Since the adhesives 24 currently used here are ultraviolet 
curing mold adhesives, as mentioned above, by the light guide 47 shown in drawin g 6 from the adhesives 
spreading section upper part, they irradiate ultraviolet rays UV and stiffen adhesives 24. 
[0078] Hardening of adhesives 24 progresses from the near front face where ultraviolet rays UV are 
irradiated. In this case, since it is irradiating from [ of the annular clearance s for adhesives spreading ] a 
medial axis, hardening of adhesives 24 progresses in this direction. In case adhesives 24 are hardened, the 
force generates them by contracting, magnitude with the generated force almost uniform since the spreading 
condition of adhesives 24 is almost uniform — acting — the medial axis of an annular clearance s 
receiving — the direction of a normal — acting — in addition — and to the circumferencial direction of an 
annular clearance s, in order to act on homogeneity mostly, this force is negated, and x of the auxiliary 
member 6 and a location gap of the direction of y are hardly generated. 

[0079] The remaining energy of the energy which contributes to hardening of adhesives 24 among the energy 
of ultraviolet rays UV at the time of this UV irradiation acts on adhesives 24 as heat energy which softens 
adhesives 24. And they are softened as the temperature up of the adhesives 24 is carried out, and rigidity 
falls to extent which produces the location gap with the CCD1 side block and the image formation lens 3 side 
block. When maintenance with the CCD1 side block and the image formation lens 3 side block is canceled in 
the condition that the rigidity of these adhesives 24 fell, there is a possibility that adhesives 24 may carry out 
deformation migration and may produce location gap. 

[0080] Drawing 8 carries out UV irradiation, using alignment and a fixed process as one process, and shows 
the case where it is made to cool naturally after UV irradiation. F is the maximum holding power whose 
maintenance is attained within the fixed strain with adhesives among drawing. H is the rate of hardening in 
which adhesives 24 carried out ultraviolet curing, i.e., a rate. S is the rate H of hardening, and the adhesion 
area in proportionality, as S=S0 xH/100 are filled. T is the temperature of adhesives. G is the rigidity of 
adhesives and is function G=G (T) of temperature T. 

[0081] As shown in drawing, finally UV irradiation is performed until adhesives 24 harden all (H= 100% of rates 
of hardening). If the amount of adhesives 24 is fixed at this time, adhesion area (area to which adhesives 24 
touch adherend) when adhesives 24 harden all (H= 100%) will be fixed <that is, S=S0). 

{0082] Moreover, if ultraviolet rays UV are irradiated, heat will also get across to adhesives 24 in addition to 
light. Therefore, the temperature T of adhesives 24 rises at the time of UV irradiation. A rise of the 
temperature T of adhesives 24 reduces the rigidity G of adhesives 24. 

[0083] This rigidity G is G=(F/S)/(phixpi/180)... It is expressed (1). In addition, as shown in drawing 10 , F is 
[ adhesion area and phi of the maximum holding power and S ] the angles of a gap here. Moreover, when it 
considers as the amount of displacement of the work piece according u to distortion according I to the 
distance between adherends at the time of a chuck, it is F=SxGxtan-1 <u/l)x (pi/180) from the relation of Itan 
phi=u... It is expressed (2). 

[0084] Here, since the amount of adhesives 24 is fixed, if the maximum of the amount u of displacement of 
the work piece by distortion was decided by product specification, the amount u of displacement is fixed [ the 
distance / the distance I between adherends is fixed, and ]. 

[0085] Therefore, the maximum holding power F is F=kxSxG. However, it becomes constant k=tan-1 (u/l)x 



(180/pi). That is, the maximum holding power F is decided by SxG. 

[0086] In this example, since the temperature T of adhesives 24 is reduced until it has required rigidity and 
maintenance with the CCD1 side block and the image formation lens 3 side block is canceled, the location gap 
with the CCD1 side block at the time of discharge and the image formation lens 3 side block can be 
prevented. Namely, the 1st holding power P1 which is extent to which CCD1 and the image formation lens 3 
do not carry out the location gap of the maximum holding power F in the case of migration between 
processes since softening by the heat of the UV irradiation mold adhesives 24, i.e., the decline in rigidity, can 
be controlled by forced-air cooling while advancing hardening of the ultraviolet curing mold adhesives 24 by 
UV irradiation It can carry out. 

[0087] That is, if it is only UV irradiation as shown in drawing 7 (b), the maximum holding power F cannot 
decline like Curve f by decline in the rigidity by the temperature rise, the 1st holding power P1 required at the 
time of conveyance cannot be reached, or it is the 1st holding power P1. It starts for a long time until it 
reaches. 

[0088] then, Rigidity G is gone up by making UV irradiation, simultaneously forced cooling start — it can make 
— deltat2 the processing time — the maximum holding power F — the 1st holding power P1 up to — it can 
reach. 

[0089] furthermore, the thing made for coincidence to start UV irradiation and forced cooling even after 
conveying at the following process, as shown in drawing 7 (c) — de1tat3 the processing time — the 2nd 
holding power P2 up to — it can reach. 

[0090] Thus, since the following work piece can be processed at a temporary adhesion process while 
processing the 1st work piece at this adhesion process when an adhesion process is divided, a tact time can 
be shortened even if compared with the case where UV irradiation and forced cooling are started to 
coincidence in one process shown in drawing 7 (a) (processing time deltatKdeltat2<deltat3). 
[0091] Drawing 9 shows the relation between elapsed time, and temperature or rigidity, and drawing 1 1 shows 
the comparison with the case where forced cooling is carried out to the case where carried out UV irradiation 
and it cools naturally at one process. 

[0092] If UV irradiation is completed and cooling is started, as shown in drawing 9 , the temperature T of the 
adhesives 24 after cooling initiation will fall, and the rigidity G of adhesives 24 will increase. Therefore, as 
shown in drawing 11 , holding power required of a short time can be acquired by cooling. 
[0093] UV irradiation of drawing 12 is carried out at one process, and the comparison of the case where it 
cools naturally after UV irradiation, and the case where forced cooling is carried out from the time of UV 
irradiation is shown. 

[0094] As shown in drawing, when it cools naturally after UV irradiation, Rigidity G goes up as cooling 
progresses, and, thereby, the maximum holding power F goes up. 

[0095] On the other hand, the rise of rigidity G" is brought forward compared with the case where it cools 
naturally after the UV irradiation mentioned above when forced cooling is started to UV irradiation and 
coincidence, and, thereby, maximum holding power F" is the holding power P2 required for a finished product. 
Reaching is rash. 

[0096] That is, if forced cooling is performed to UV irradiation and coincidence, earlier required holding power 
can be acquired. Since forced cooling is started to UV irradiation and coincidence in this example, rigidity can 
start like curvilinear G", therefore the maximum holding power can be started according to the standup of this 
rigidity G", and it is the 1st holding power P1 at a short time. Magnitude can be reached. 
[0097] This 1st holding power PI These work pieces are conveyed in the location which performs this 
following adhesion process, with CCD1 and the image formation lens 3 held. Therefore, a location gap is not 
carried out when conveying. 

[0098] The 2nd holding power [ holding power / F / of the ultraviolet curing mold adhesives 24 / maximum ] 
P2 corresponding [ at this adhesion process, while irradiating ultraviolet rays UV at the ultraviolet curing mold 
adhesives 24, carry out forced-air cooling, and ] to the product specification of a finished product It carries 
out. 

[0099] As mentioned above, it is the 1st holding power P1 for conveyance about the holding power of the 
ultraviolet curing mold adhesives 24. The 2nd holding power P2 for finished products Since it is controllable, 
an adhesion process can be divided. That is, since alignment and a fixed process can be divided into alignment 
and a temporary adhesion process, and this adhesion process and it enabled it to process two or more work 
Dieces to juxtaposition, shortening of the working hours for processing a work piece continuously can be 
attained. 

"0100] Moreover, since an exposure and coincidence of ultraviolet rays UV were made to start forced-air 
cooling, while being able to shorten the setting time of the ultraviolet curing mold adhesives 24, the 
Drocessing time of the long alignment and adhesion process of the processing time in a production process 
san be shortened. 

!0101] In addition, although the above example explained the case where the movement magnitude control 



section 71, the operating-sequence control section 79, the UV irradiation control section 78, the adhesives 
regurgitation control section 77, CCD chuck section maintenance, and the open system section 76 were 
constituted from each circuit, you may constitute from one CPU. 

[0J02] Moreover, in the above example, although the case of the CCD1 side block was explained as the image 
Formation lens 3 side block and the 2nd work piece as the 1st work piece, if it is the work piece of a pair by 
which alignment is carried out, other things are easily applicable. 

[0103] Moreover, in case it hardens, you may make it irradiate an electron ray instead of ultraviolet rays UV, 
using electron ray hardening mold adhesives as photo-curing mold adhesives. 

[0104] Moreover, although the above example explained the case of air-cooling cooling as a forced-cooling 
means, you may cool with water cooling or oil quenching in addition to air cooling. 

[Effect of the Invention] Since according to this invention maintenance of a work piece can be canceled and 
between processes can be conveyed after the temperature of photo-curing mold adhesives falls from laying 
temperature and the rigidity of photo-curing mold adhesives increases so that clearly from the above 
explanation The adhesion process which does not produce a location gap in the case of conveyance, 
therefore the processing time requires can be divided, and a tact time in case this manufactures two or more 
work pieces continuously can be shortened. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the image reader fixed by the fixed approach 
concerning one example of this invention. 

[Drawing 2] It is the functional block diagram of the alignment and the locking device used for the fixed 
approach concerning one example of this invention. 

[Drawing 3] It is drawing showing the flows of control of the justification / fixed approach concerning this 
example. 

[Drawing 4] It is the front view showing the migration device driven by the binding unit mechanical component 

of adhesion and a locking device. 

[Drawing 5] It is the sectional view of a bond part. 

[Drawing 6] It is drawing showing the exposure of ultraviolet rays. 

[Drawing 7] It is drawing for explaining the holding power by the UV irradiation concerning this example, and 
(a) is the case where (c) carries out UV irradiation and forced cooling at this adhesion process among the 
divided processes, when UV irradiation and forced cooling are carried out at a temporary adhesion process 
among the processes into which (b) was divided when UV irradiation and forced cooling were carried out 
within 1 process. 

[Drawing 8] It is drawing for explaining the holding power by the UV irradiation at the time of making an 
adhesion process into one process. 

[Drawing 9] It is drawing showing the relation between elapsed time, and temperature or rigidity. 
[Drawing 10] (a) is the perspective view of the image formation section, it is drawing showing the relation 
between the maximum holding power, and adhesion area and rigidity, and drawing which simplified drawing 6 , 
and (c) are [ drawing which simplified drawing 5 , and (b) are these sectional side elevations, and ] drawings 
showing distortion of adhesives. 

fDrawing 11] It is drawing for explaining the holding power at the time of starting cooling after UV irradiation 
at the adhesion process of one process. 

[Drawing 12] It is drawing for the adhesion process of one process to explain the holding power at the time of 
starting cooling to UV irradiation and coincidence. 

[Drawing 13] It is the schematic diagram of the equipment which performs image reading using a solid state 



mage sensor. 

.Drawing 14] It is the explanatory view showing the justification direction of the solid state image sensor in 
drawing 9 . 

.Drawing 1 5] It is drawing showing the relation between a solid state image sensor and pixel Rhine. 
[Description of Notations] 
1 Solid State Image Sensor 
3 Image Formation Lens 

18 Hole 

1 9 Height 

24 Adhesives 

42 Adhesives Applicator 

44 Source of Ultraviolet Rays 

45 Nozzle 

47 Light Guide 

49 Diffuser of Cooling Fan 

76 CCD Chuck Section Maintenance and Open System Section 
PI The 1st holding power 
P2 The 2nd holding power 
s Annular clearance 



[Translation done.] 
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[0 0 2 6] C(Dft- h*7X3 0CDaffiCC«, jt* 

t-h*7X3o ccjmtir *c ± *i*ssB«a-c«pit8 
[0027] uy^T 4 ±te^gp«^{4Si^S^g 

6 lCc££rr&C£CCcfc9, ^t-h»^ftU>X3 
ft- h^7X3 0^e>feftU>X3*t(Dffi 

^(ci^D/c^T^^n^cicc^^o 

[0 02 8] &*5, CCDl^>WUlSl/rti 

5 BffittSPM 6 tc * v 7 cc J: o ^ nr *j o % 

[0029] ?6CC. COCCDf ^ c^gP64CC(i, 
C^CCDft ? *SP6 4£ffiJ$-r£f + -^9634 
7>OTx. y. z. a. /3. r CD6fA^CC^S&pJte^c 

[ 0 0 3 0 ] fcfc, 6 «S«5 J: 0 feWttOig 
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^gBtf-CJ^SttT^S©"*?. CCDft v i?SP6 4t? 

[0 03 1 ] S§ffeU>X3£@3£t,T<,>S/«£l 

D ltCfcOTfcH^&Stt. ^©^-^ffl^Tft^ffrti 

CDCCD^i.--'^gP6 4<fc*i*^i'f *SPi«r^«i3-»± 

[0 032] C ©fifcKf3g&7&. <4g£*>t?- • 

£©<5J8£igB4 ltt. #m8l-Ci>Z>sX>\>9im&4S 
A (H5#Jt§) *>6->'J>^3 5 ffl4#M) ^IT 

ia«3wwr* 4 t&s**n 2 4 * utmr 

Z>sX>l4 5*Wf *«SJW&:fig4 2i, SHttttt:* 

7<t t C©^ F4 7tC**HllUV*0Sfc-raj|§ 20 

mi?S4 4 t. ttffi8J8UttW!Jfe&4 8i*ai»HI; 

[0 033] ftte. 9 -C> F 4 7 ttffj* r -C 
'<-Jf8¥*>6£6. -eL-r. C©^T-f^-m^*>6 
WStSiayt^^UV^gpi 8 rt(c|g3fc<? 
CjU >X3RXttDflS^©«7fe*^«:fflC^ C id^T 
C©^7fe^»0«^tfAXS5. AI*Sf© 
S£*ilfy§®l£©»<,>*mK: «fc 0 ft SS3 *l£ C <h L- 
Sfc. SI^2iS4 4<!:br». M*tf*fRtt**T& 
m^Z£t&-C$2>. 30 
[0 034] HafBiSS«S?g4 1 ©^ X;l>$fcS§SP4 5 A 
P±6BSP^«l*St*4)*ld:aa^ill^4 3A*/CU 

• @5£gg33#£4 8 «3c&3 2 B±(C@S£*iTt,> 
S. g/c. m&W&g.4 l©5-f F4 7©;*ffl&f 

[0 0 35] c©iss«iig4 i tcj:-?xmm$m6<D 

1 8 1 0 ©3>Sggfl 1 9 i-CMS ti-S^SP 40 

«:^^^{bM«#giJ 2 4 0 . ^-©fg^ijSJSW 

g»^»S»4 B*f»Slt. h^K47*61W3 

ss3^*-r5W«:s#ffl2 4©^*?ft,\ *©&< & 

gP3gLg#«iJ2 4 £^t;*t!"T: 
[0 0 3 6 3 2c«c. *3liS0il«:^S@^^{cffli,^(S 

S^*S2©^'cii»^SK:a-^tir|ttBj-rs 0 50 
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[0037] &mffimRz?mm&imz, &tbx?—*se 
«j-r s/c«>©c c d igttft-^f: a^j-r -sec d^s&sp 7 

3i, CCD lJ^Hi^ftfc^-^SiirrSCCD 
Hi^7 c -*illgCgP7 4<!:. tIt5<gSfgli4 1&t 

CCDft **356 4SrG^T-5* + **g|56 3©lilB§ 

*$fl®-r sccD^+^f um$iku%mmw$i> 1 6 
(is 2 <h. ^&&m$tix^z>m.jm&£tb 

n^jst^ra s rt©ae%ais-r zummm&m 
i . hkkih s pvommfflz^tft n^ic**) mam 

ta§%>T Z&.ffl¥DW^&4 9Ai, S^SM 2 4 ©ttffi<4 

g^aniai-r z&mftitimftmsfi 7 7 <t , ^ h ha f 4 
7 ©§in^^(4g>&siriaiT.5^ii-i^flg«$iJiaigi5 7 8 
<t . si^j#4p#&£iM8p-r *^&*p*&!Wsp8p 4 9 a 

mmn^-mm^ 9 A. ^^§*f*ljaig67 
8 . JgWJtttWdPSIS 7 7MCCD?tt7 *i|HJ8P«P 7 

9 i . C C DtiiJjr- fjH#SP7 4©S?tM£*a>6ttffi 

^-<5r>X*«fflIg|57 9 . Hg«|gP7 5M¥ 

i *tj^e-c*-5«;«)S$(Kaigp7 1 t&m*. 
[003 8] i?ta?ass'js^i8i u-cn. mx.it. &m 

[0 03 9] C©^g&S$fJaigP7 l(C«tr,< fe^U>X 
3ffliJ^a v ^©*S»U>^3©*S#ttgCCCCD lfflij-/ 
a? *©CCD l©®^^>4*^tf)3^^iaiM-^ 

^ift^7--y|gS6gf57 2«:iHiii3n l »ixf-ye 
2*5fgtb$ns„ 

[0040] ttc mw?MmmmM7 7«:<fco. cc 

D 1 ffld^a 5» ^©^»jfi«:-&*>-l±r s X;l/$fe^aJ4 5 A 
*^«j$-B-^J:^«:. (±HBS^i!j^4 3A*i$iJtai$ia 

[004 1 ] $ 6tc. ^^MM*fl©SP7 8 ICJ: 0 . C 
CDlW^a» ^©^IftS«:^*>-«±r =3AYi3AY41 
*^S63-S^«fc ^(C. §m^M«gP^g&tS«4 3 B*5*U 

[0042] m4itmm ■ mM£m.<oim=L- v 

[0043] Sfii^ffii!g©S!fj§i£a^«8 0±*Ctt. 
«, &9&ffl*- * 8 lxi, C©^«]ffl*-^8 1 x«: 

HmmM8 3 x^uraM^ti -5*r-;uiaD8 5 x 
i. c©^-^*aD8 5x«:S!g^urx*rS]«:^Krr.5 
±y hgPW8 6xt*(i^.-Cl^-5. S8WB*-*8 1 x 
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n*. *-Jl/*aG8 5xlt ^K-8 4x, 8 8 

xCC£^«8 0<D±Mfc:3*?$ft&o 
[0 04 4 ] ^8 OOT^Ktt. xyf-^OTK9 

-*8 1 x4ffi»rSCiec<fcO, xf-^9 7ttt 10 
s> hgflvf8 6x^)t8 7x{C{^Urx*|aj(c8» 

[0 04 5 ] S/c, xf-^9 7(DTciCC«, ylfrft 
FU-^9 6(cflotyf-^9 5 ^ftTSy 

#9 3^/M/TSg^MStSBr*^5^ htf-Y F4 7# 
BX9tttt6*rCl>£ 0 b/c^-?r. CCD^-f b*7V K4 20 
7tt, x. y*i«j«:»«aaE«:*«snrir»*. 
[0 04 6] y^->OU9 5 (US, 

F4 7tcK5tLT^^aLa4 9^^^nTl^ e c 

Rtt&ti. K#a30P4 9^6%#Hi5n^^m^lS 
n s rt<DSIiWSWbM«SSrO 2 4 K^*c£ <£ 5 CCftA 5 

[0 04 7] Byt2y^-^;1'9 5<DT®Kti:, ¥ffit&B§ 30 

ifiCCtt, z^foj (±T:frft) #W FU-^9 4#9*0tt 
t^Wi^o ^ir, c©z*^V Ku-;i/9 4tc 

^tzjfi (±T^) KSffrSn^. coi^KU 
rttffiS?»«ft« j »4 3 AttM^nn^o 

[0 048 ] MI&f£«J#9 2 (gg^^g4 1 <DS 
3tSr0ttajfBO./X;l/4 5^K0ff^6ntC^ 8 L/e# 40 
ot\ CO^XJU4 5«. x. y, z^faK^S&S&K: 
M?ntl^o C<DyX;l/4 5i7^h*VK4 7i 
©W**.tt. ^86^^-^8 1 y^SgSiiT^CiCcJ:^ 

4 6te*£j&£4vr:<,>£ e 

[0049] #mc, g# • @sxg##Sfl3nrii?feflx 
&S^g4 l <b^^^«:g^6nrt^*«S^g 

^}^om®zm*x{Rimmm:4 1 iisniKcit^^ 
nrc^ e ft*?, *&sx?rc«:, ccD(D<ig£:bt!- so 
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[0 05 0] jfccc, &&£JS^©*ffc§fc:oi> 
asi 9^»A$nrc^ P 

[0 05 1 ] Con^lc£K)Bl&2ftXl,>Z>ffi£m®Wi 

aa«W2 4*ttm!fcw-r*«!ifl!>«^jE<. m«W2 4# 
[oo5 2]-rm, ^cc^-r^tt, ^-^aui 8 

ai^ hU-hSBl 8 bi^rWT^SBl 8i, ^ 
§51 9a<hXhU-FSBl 9bt*m?Z>&Vt<Dm&3$ 

i 9 <hTj&£s*ir*5»K *ff^-r^>{4gcc^n^n— s 

CDS^rWT^SP^l 8 b. 19 b**Stt6ftTl>£. 
[0 05 3] ^^-TJ:^CC. fflS)gB«6<0^18 
*^1 OO^SPl 9<br0fi£^ti^^t«®P B 1sCD 
_b**^ 6 ffffitiffiS 4 2 tc^# O r I > & -/ Xjl/SfcSSSB 

[0 054] &oc, {igiUS • @5txg£IBS£ ■ 
Ig Ur^'S 1-13) igflg (Xf-^S 1 

4-17) <htc^i//cia^^>^^r, m3<Dfflffly* 

[0 0 5 5] XrvV'S lt«, CCD liM^n 
5 e ^S&Xt*- v>6 2QM,«5WL-ca\ CCD1©M 

[0 0 5 7 ] Xf-;7*S3tlt CCDl^SiSU>X 

^tCCDl«I«o -ebr, 1 OCD5Segi5 
1 9^ffi8&mt6©?v:gPl 8CC»A^n/clX^tSS^ 

{005 8] Xf77'S4t« t Xf-^^'S 3-CSISCD 
^7U/cCCD 1 ffiiJCQT^SP 1 8 *«jaMHaB^ 6i*<D*fnI 

CCDm^x-^^Si57 4^6^1iS$flaiSP7 1 
[0059] Xr-^S5m 7*S 4^CIB^.U 
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^$&zmm-c& *> ci^stHb. cadmium. 

y b<OSX)l>4 5<D^X^$t^gi54 5 A4CCD 1 Xp 
[0 06 0] COi^tCT^gpi 8*SISIibr-/X^l/4 

5©^X;b$B&gfl4 5 A£-£fc-t*ft:©T\ £AB#©&# 

■Ct. iiAA-7#&< u/cJi^r. mfl&iasrt io 
•CCDgSSiJ 2 4 ©&:fttfc<?§©Sj-1*fe£.g£# £ Jt~tT ft± 

[0 06 1 ] xf^T'sem 05tC7STJ;^«:. *g 

SJ35W6 ©TXlgB 1 8 1 0 ©?§gSB 1 9 i-C^R£3 

nSSSttMs©!^?,, (£8MgKg4 1 Kgflt 
tiS>'X;L'4 5?:i5-^WrSyX;l/5t^g|54 5A#>6— 

2 4 ^ttta ot8h*i®r3 s fticftm-r 

[0 06 2 ) X-r?XS7TW:, 7,7- * XS 6©tttH^ 
Ti£. z*[Sj©^S)ffl*-^8 1 z=Sr|gS65#r««^ 

■c, m&nf3it\%. ttm^7ii:m«:yx;u5tffiaJ4 5 a 
a>e>8H#i®p.a s pj^mmmfiici: <o z>mmm2 a 

** y X;l>$fcjf£g|$ 4 5 A frhftffi? 5 * T©B*Ra'&^ 5 . 
C©<fc5(C. SSSRJ 2 4 ©ttffi #**7 U fcf£T-Jg»:x - 

v h©yX;U$fcig§gp4 5 A*±*«:^B#raiiM3i±/c 
©T\ yX;P5t^SP4 5A*^a®K^3«:«t«3iit^ra 

s I*J©Jg#8fl2 4 iC&mbX <,>2>tmffl®>ft&*¥?jfa 

-r£c<t#-c#&„ 

[0063]Xf?^S8 "Ctt. flPtWRUtMflPaS7 8 30 
gf^? h©-/X;U$fe^g|54 5 A*x*lSj© 
WMKr-*8 1 xRCXy^rifiJ©«»ffl*-$8 1 y£ 
^SSStfTx. y^frKiiig 3 itZtiz fete, ^-/htf 

^ F47®ytm9m&m9\-mm8t&&ic&wi-??>. c© 
? xs 4-c**rf2S3n-rt^.2)^:a5i 8©^ 

fKl-^^t? -fF*VK4 7 ©^tb«^gP©^Sbfi?r 
S»iaiL-Cl^©-e. h *f-Y F4 7©^ffiS^*S>'X 
Jl/4 5©ttffi^©figK:iE5i{cg^3n-5. Uft:#-? 40 
r. 7^ h#-f F4 7*>6tH«Sn-5JRmtt©SI^^ 

^©^{ci^-r^KM^^gpi 8<tiu-©a$ 

^r^gpi 8«:iEfilK:»*a«,c<h3&5-c#5. 
[0 06 4] XS9-Ctt. z>A VtfJ K4 7#>6 

ssttRSiis s rt©g«fi«j 2 4 cc rfii w r uv* vmm 
cc-vmmmtit. nasi • mmiMiiLmfrhm 

•XHtfcgK: -7 - * ^Jgirf-SKHCC C D ilSffc U>X 
[0065]*^? XS10 &J'HSHRM*K£©Jg 50 
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##J2 4©#i3PHf 5, coft&tt. *3ISS0«r« t 

[0066]Xf»ysil Ttt. SSS'J5£#StcJ; 0 
IStKg8rai*3©Jg#ffl©?ag£i!l5£-r s „ 
[0 06 7] Xt-vV'S 1 2ttt, X^yXS 1 l-cm 

i&stiicm&t. ^Atsse stir «,» -s&gtfcit&L. 

C©IS^SS?:TlHl6^t^^«:«XT-^XS 1 otcg? 
^T^&J8m&©#iP£i?g?T 5. ^i/t. SSiSS 
*T@ s a> i' ^ *^?as?8is^©S'J^<ii«:«rJt, »r s 

[0 06 8] SSjSS^TIhI -p fc*&(C«. ^ f X S 

[0 0 6 9] XfjT'S 1 3t?B, ^+ y ^SP6 3KJ: 
[0 07 0] «±©<fc ^CC Urli^ • <5&*I?i£**T 
[0 07 1 ] ^©*S»XS« > Zt- v XS 1 4 ~ 1 7 

f 4 7 tohmmf^ s rt©«»»j2 4 «:rsiwrsg^ 
u v ttmm? cc r»« i i 
^u^xi^jH^r^nfc^fni^r. cti^© 

[ 0 0 7 2 ] X 7- v X S 1 5 T Sl^iS.^«S©S 
«^J2 4©^p^tf^. C©?fe*P«. ^KStC^S^^ 

[0073]Xf--^XS16 r«. iagS'JS^eiCJ: 0 

3g^RMart©s«w©jas=&ais-r^„ 

[O 0 7 4 ] Xf-yXS 1 7X«. Xf-^'S 1 6t?S>J 

ccts^sgfcnue&^i^tcttXT^xs i s«cr 
or^i^MM^©^»«:»fitf ^. fi/t. sssae 

[007 5] ^€SS^TlHl-pfcl©^tC«i^Tr-2.„ C 

[0076] ^(C. ±^©J8«^W s<C«#afl2 4£*£ 
^Lfci#©gSfiq2 4©^S(i«:-Dt,>r|tt^T€>. 05 

mwm*> t Rvtmm 2 4 ©saw: «fc ^sa^s p K*t 

-rS^Ci^D. $6«C®^«lyri ( ^Ecl,^«S02 4rt 
gB©E^tc*«- SCiTa^. mfttm s ©ST^r©«IAR 

CXA' ^#«2 4©ffiS^^tc<fc^^e5)W9^C^ 



C7) 

11 

[0077] :&tc&##j©s{bK-^Ti&9i-f -s. c c 

JW2 4£®{b3-t±£>. 
[007 8] JgS#J2 4CD^b«. ^UV«3 

ft*ffl©Si®a>6jtA/ci<><. coDts^j^^M^ffl 

©SltKEtia s O'P'CMfifafrhm&ts-CI'* h<DX. C © 
■fiftlC&mm 2 4 <DS<t#3l/Ct?*T < . «»S>J 2 4 tt^ 10 

4©*£*iittJ8aHi&l$J— -C4>-5>©-C. &£.L,tcj3itmZ 
STfM! U JStfl$RSJ s ©«*>*l*K:»UHIl 

■c. muz— ia?m-?2>tcibc<Dj}ftfj%?82ti. tttt 

[0079] CCD^^MS*B#tC*i^r, 5£*HaUV© 

x*ji^-£G-ag*SU2 4k:<lUB-rs. *cx. mm 20 
m2 4kms.-ti>icotc^-z,xmtLx, ccdiw^ 

mis. & -cmnk&igT? z . c (Dtsmm 2 4 e>m&&i&T 

2t(m#f*mmrz> tmmfti 2 A&mz&sbvx&m 

WMHbi/fcfte. w*>mtmx$>z. s»s = s„ x 
H/ 1 0 0 Zfrtc? j: 5 icmtmn tttwM&ic&zm 
mmm-cob*. Tizmmffloiu&x&z. Gitmmmo 
m&mv* *) . iasT©rastG = G ct) t?**„ 
[0081] atc^-r «t 5 tc. ^»wo. g^wtc 

l*««^J2 4^r^bT'S (^<t^H= 1 0 0%) £ 
-Ctf5. C©£#&#m4©S#-/g&e>tt8*W2 

4Ai£Tsnt (h= 1 0 0%) Ltctzvmmmm <,m 
m'm2 4ifiwgfttm-?z>wm) iz-m <o s = s 

. ) 40 
[0 0 8 2] Sl^UV^IfS^rSi. TfetWfC 

#8iJ2 4©i&gT#±S-r-&. S^J2 4©jaST*S± 

^-rsi. mmm2 4<Dm\mGi*&T-?z. 

[0 08 3] CCRHtt^Gtt. G= (F/S) / (<f>x 
Tr/18 0) • • • (.1) CCt. 

««-rn©ft-c*-5. sfc 1 v ?m<D&%#ffi 

SR. ufcS^tCfc-S^-^^&StUfc.fc^. I ta 
n * = u©H^J: , 9. F = SxGxtan - 1 (u/ l ) x 50 
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(te/1 8 0) • • • (2) i^SnS. 

[0084] cct, mmM2 4 ©a**— mteox&m 
-z<m.&mu<osckmifi®Liz->x^z>tte>tf.. 

[0 08 5] t,fcA*o-C. ^*«f#;frFtt. F=kXS 
XG tctcL. 5£&k = tan " l (u/1 ) x ( 1 8 0 
/X) IP<3. S^GSt^Ftt. SxG(C<fcoT 

[0086] ^HSifiai-ClJ, SSSH2 4©agT4^H 
fifcB$©C C D 1 {M^a ? * U>X3W^D f ^ i 

«: j; o smmmtsimmm 2 4 ©^b«r it?T ststi 
*> tc . ^susg^tcfc 0 suftngMmmmmm 2 4 <t 
-5,1Mb. wiim&mv&Tzmfflxzzvx. 

jjFZJLmrS&WKOf&tCCCD 1 ife«U>X3i*^{4 

[0 08 7] IP%, 07 (b) (C7n-r«t^(C. 
^3F f ©in< <STbra8^«:^^m 1 

[0088] ^C-C. SI^^BJ^<»;P)B$«:^*Ift#S|I«rBg 

At, <D&w®mx&*.&mtiFzmi{mjjPr 

[0 08 9] 5 6(C. 07 (c) tc^-Tcfc^K. ;X©X 

s-e-scitckD. At, <D9mmax^2^mtiP t 

[oo90] c©<t >?>< l cmmj:mzft%iotc®£tc\z. 
mi<Dv->7£*mmjLmx!imLxi,>2>mK.. <%<ov 

( a ) icTjk-r-i.MO'pxmftmmm t^m^m t tm 
mtt-mhistc^tit^xb*? jA>$:m<-?hc 
£*s-e#& (ias^At, <At, <At, > . 
[oo9i] 09<*. tmmmt. u^Mtm\mt 

[0092] ^^HKMS4*^T LtftStBlfit Z> t . 
S 9 iCm-TJ: ^ tc. ^#§§^©g«SiJ2 4 ©iSST** 
T* 5 0. S«ff]2 4©H514^G*i±3!i56. L^ot, 
01 ltcinfi^K, ^r-SCiCCt*). 3S^Ht?^ 

[ o o 9 3 ] m 1 2 tt-ig^ii-igMJWu smiafiB 
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[0094] acc^-r«fc *> tc. m^msm'ik^tmm 

[0 09 5] cntC^LT. ^51^3*£|5]BSCcSi3a]}$ 

ii-rs©*^**,, 

[ 0 0 9 6 ] IPf^ SI^PJ*i|S)B#K:^$IJ^iP^f ^. 

[0097] CCmi^^jPx tCCDlRi^MU 
>X3 4S)IWc4S 1 cn6©7-^*;X©#ig#X 

[0098] *wnx.m-cit, mnmuv eaenmmt 
mmmm 2 4 uzw&i? zttb <cttM£& or . s^ig 

[0099] «±©<£ Sfc. ^^{bS^S*?^ 4© 
G^fcfc&iiflicJfiiG^P, 
m>p, ttcfw^j-c £*>©•?, «»x*i*#gi|-r*c<t 

[0100] m9muv<Dmi±m&f<<c&ffl£i% 

5:19^3 ii-fcO-C. *^SgfbS««fiiI2 4©S{tB#ra 
£5S8lT* Si <!: fe«C. S?i£X*I#©*>«llSf8?©g<,>{a 

[0101] fe(±©siife{«)-c«, ^sfrS*fJ®SP7 
i. ttf^>-^r>xfij®ige7 9 . mfttmmttimsn 

[0102] */c. &.±<Dmmwe\t> miv-zti, 
m^vv 2<om&<<c-o^x%mvicifi. —**©£(,>«:& 

[ 0 1 0 3 1 ytmtmmmmt vx&*mm{m 

*mzmM? h «fc 5 «: u-c *> <t 
[ 0 1 0 4 1 $fc. jy±©ni§^ir«?ss(i^»^mi u 
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fttf . 7fcg{t39SSjW©iafi*ifa:3©ag<fc «? <TF cr * 
^bSS«S3©B!H±*siS* o T *> 6 9 - * ©Gy$£ft?fi£ 

g-f n££ act < . 0 /t a* r^s^ffl©^^ 

10 [s 1 ] x&wco-mt&MicmzmTZ.jj&ic j: 9 hje;* 
nsws!§£iRisg£^r#fiS£tt.B0'c * * „ 
[02] *^©-i^{fl{c^*@s:^fcm>.s&g 

[S3 ] ^seswt&sftgiiiig • m-&-fim<omwy p 
-£m-r0-c&*„ 

[04] mm ■ mmmmoxtm*- * mm$ac£K>m 

[ 0 5 ] m^<ommmx $> z> . 
[06] tt^<DjtMf«CT-rBrc*&. 

20 [07] **S6WK:^*D-5SI^M««:<t-5.«^^itt 
HJ-rSfc#©0tN&9, (a) »-XSF»3-CSI^Bg*f 
Ry^JteiP?: bfcti^. ( b ) tt#gJ3 n/cXS© *> 

( c ) tt#£d£ tlfclS© ^ ^*S^Xg-C^«gMI* 
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